
Oil & Energy

2006-05-24

Alexandra Bech Gjørv   
Senior Vice President, Norsk Hydro ASA

��������� 	
��
���������������������
���



Dato: 2006-05-24 • Side: 2 • Oil & Energy

� Our mission is to create a more viable society by developing natural 
resources and products in innovative and efficient ways

- Oil and Gas  producer with 40 years of offshore experience

- Third largest aluminum producer in the world

- Operating revenues of 22 BEUR and 33 000 employees worldwide
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Onshore Germany:
1 MW �  2 GWh/year

Onshore Norway:
1 MW � 3 GWh/year

Norway offshore:
1 MW � 4 GWh/year
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� Expertise in marine operations 

� Long track record in project development, contract and risk management

� Hydro and wind power operator
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� Concrete or steel cylinder 
with ballast

� 120 m deep (base case) 

� Three anchor lines

� Depths 100 – 700 m

� Effect 3 - 5 MW 

� Power generation ~ 22 
GWh/year
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� Higher winds further out

� Relatively robust and cost 
efficient design

� Minimal offshore work

� Independent of location, less 
conflicts

� Flexible on grid connection  
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� Simulated water depth - 320 meters
� Significant wave height: 3 – 14 meters (100 years condition)
� Wind speeds: 8 – 30 m/sec

� Model tests showed a very good correlation with teoretical models
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� The Challenge:

� Achieve satisfactory fatigue strengths 
in the steel tower 

� Low fabrication and installation cost

� The Solution:

� A deep bouy (SPAR) with low dynamic 
response compared to the 
displacement 

� 3 point anchoring system with low cost 
components and installation cost 

� Fabrication, completion and testing in 
sheltered waters
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� Demo competitive with new ”wet renewables”

� Medium term competitive with near shore wind parks
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� Wind turbine 2-3 MW 
� Power production ~ 13 GWh/year
� Power transfer to shore or O&G installation
� Schedule dependent on financing & partnering
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Total load
100 MW

Shore

Max capacityt 
200 MW

Capacity
100 MW
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� Deepwater sites exsists near major consumption areas, 
with price/incentive premium

Map: NASA
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� Natrual gas from Ormen Lange will produce 125 TWh/year for 20 years

� The same amount can be produced from a Hywind windfarm with a size of 
20 x 40 miles – for ever

125 TWh Hywind
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